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y uy -f K3-Y;i/©^S&«^-tS^t!Bft^#a 
"T^BtWKJiEiiSSQftU HulBV uy >f Kn-f MZW 
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£ B««8S&fi&C^5v ^TbuIBV b y -Y Kn -i MZVmt 

m#m 83 y^y s» -r s yw>f K<z>mBi 
|riSB-y°5>^>©fi®cao*vNT v yy >f K3>f ;kz>«t 
fu§Bt%a&T is J:tf^«»e«>fcffllBV uy -f K©PWWS 

fl&cfcftS^-stfsay uy >r frv&mmaffim. 
mmzwmv u y -r Kn-r ;wc«6^* @^«^ffi(c» 

[0 0 0 13 

[«w©jR-r6fi*B0»] yuy>f HWWW 

«®«fej:ifyi/y>f KWWBlw^fc«y, #fcei& 

y i/y >f KcDWttiwwsrtf ^fe*©y i/y >f KWWBfW 

[0 0 0 23 

b:ry©sswc«v^Tt4, ^#*%t& 

=bfC7Nyv^EBgU flaoWtons. iCDfc*, gift 
WmZft^) &Mt°T y tce^Tti, JifB— i*0>l&ffrcg 

mz&^Ti*. mm>m&iz&-3\,^T. -^z&^xrv 

[0 0 0 33 £ZZX\ W&m?>&3FKl5^Xt& W. 
mffim* : ry*Mn^£LX&g£?Z>fcisb<D'(>*-7 
x— XilLTMIDI (Musial Instrument Digital In 
terfaoe) A^I^t^S. MIDU-yt-yit 8 
\Zv h*UU b!£&.£-?Z>isVTj\sT-ZXmZtU 

y- h*>nmmzmtz\iizm-tj - h*7&&z> a 

[0 0 0 43 ±K£LfeettbfTy©jS#»lg«, 'COM 
&Si&fft;M K> h iil^ati* l -o©M IDUyt- 

m^zmm^^yh (;-b*7izttfo) tiz^ixm. 
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[0005] [i] mi mm 
arassacfctui. s-vjtyxfimzte, yuy-fKt 

[0006] [2] m2'mm io 

[0 0 0 7] 

T^IMW^lcfc^Tte, yw-Y ^4)\>(J)Mtz>4 
©•7-f - KAy irftimZft^ tctb<Z>W&7 4 - Krt* ? 20 

z:t% *58W©a«rti. yw>f Ka>f;i/©*r*-*-f> 
HnwHHmftzxy i/y -y mmmmkwskt^ 

ZL£iZ$>Z> 0 
[0 0 0 8] 

ft. m>miffimmmzs wj^mmmm^ 30 

e> V l/y -Y KKttSOIffiBlflUcfev^T, V W -Y Ka>f /I/ 
[0009] M#99( 2 fB*B<Z>«f»tt, ff#* 1 IB«CD# 

i«icfe^T, mmmmz&m^ m&wjj K3 

-Y ^® rta^Sftfe itf-Y > # >x^tc^o*v NTmf 40 

[0010] mm 3 ffittcDttfti*. ^7 y &v zmt 

S V W -Y KflOHaBWWSrf?^ v -y KSBlfrftMSia 

^4 n,<ommz *ffi£irzmmffi£^m£* mm 
^xffigivxsjj f=i>( Mzmt't&gm'mtfmzgm* 

v= (S • L + RL) • i 
Z.tl%m&tZ>£ (2) fttmbftZ. 50 
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[0 0 11] W#«4fBig©^tt, ft#«3|B«©« 
<aS»CjD^.TKiBV W -Y K3>f ;i/©?ag^o'VNTtu 
[0 0 12] a*$g5flBtt<Z>tt&& 9l»*£3flBtt0)fl| 

[0013] mgeniftDtlifttt. tf#«3ga«c^ 
u y -y Kn>f ^/©wa^tia&jsje u miasms 
^m¥a«> Bufavuy-f RrMMcfttfrr^wss: 

So 

[0014] 7 ta«coTOi, vwy Kcosgfib 
wmitfio y w -y KKS«w«watJci3v>T, tWBy u 

mm^!i\zttmtz>m&vvj4 v^4jw>&mm 

(JMSffiKSflftmctirBBy i/ y Kn-Y Mzmt^ swm 

mMizm^xmzv \sj 4 ^^MzwMt^mm 
znfttzmn'wmmm&.i:. zmttztzamt 

[0015] mmi8%sffitDmm*. rf^yv^^mt 

(cfe^T. *fffay^>i»©fiS{ca^v^y uy-Y k 
a-f zffittzmmm&mts mm 
im* j:tf^«>fe«)fei5aBy uy-r Kowa^aitc 

tcKfsay u j -y K3>f ;i/fcsfg-r^ a^«5tE«tcSo v n 
Tstfiay -y Kn>f ;i/»cst6irt-^*«BES:i|[flj-t«BJ 

[0 0 16] 

mw(Dm&<DBm mzwmzmmisx%.m}<?>%m 
temmmz^xmmtz, 

[1] JSOlSUg 

3-f;i/©^ffiiaS^$:^-ro H[lK:aVtJ:e>tc, Vl^^-Y 
s®±& v h u y i^y -Y K3>r;uc«&n'&Wfc«: i t 

(1) 5*»W^*. 

(1) 



(4) 4#g{§2 0 0 1 - 1 7 8 1 8 6 

5 6 
i/v=l/ (S • L + RL) 

= (1/L) / {S+ (RL/L) } (2) 

[0017] St, vi/y^Kn^boiD^Ttt. * * (3) aSicfcy^sti*. 

t = L/RL (3) 

( 2 ) &X*mZ tX&VVJJ RCOV *T«fi31WR©*£ So 

»W^*>tt«J:-5fC-r*l«J:^. J:yj«* [0 0 18] 311% WKm<D&mmu<S)\± 

ftttCtt, VW>f K®«BBBDW. B|2lG£gj|IR$ (4) 5Stt?«S4l*. 

H(S)= (K/co 0 ) • (S + co 0 ) (4) 

tot, M«iag&©'g^BBmH(S)tilogco = coo5:^i: AtC, (5) ^fej;t>* (6) ^ 
LT6 [dB/oct] T±#-rs#ffi$:^U 3«b # 

K = RL (5) 

coo=RL/L (6) 

*ZX\ (4) ^C*fLTjBM*3Qil«:*iU -9->y«J ASrftA"*-*. ffttcfe, 

S= (2/T) • { (1-Z-l) / (1+Z-l) } A 



H{S)=^-(S+oj 0 ) 
o 



-i 



_ K / 2 1-Z-' . \ 



_ k 1 T Z +ta o+"oZ 
<*>o ' 1 +Z"' 

_ K fc^AMiA) 
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t^-So (7) 3£{C (3) (5) 5$£J;t>* 0®i!»J fcfcS. 

(6) 5££ttA-f5£, #e>tiSfflMlHiS&«>^B3i8CH 30 [&2] 
(S), -tfcfct., yi/y>f K®ia»eaMRti, (8)5£«> 



H(S)= R L 



i+z- T 
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[ooi9]fct> ( 8 ) &<D&mMmzm*z>mw. 

[0020] [2] mimsmm 
[2. i] mimmm^imm 

^ A>v2[:io«3WS4 Hi *.Wto? 



£&{C$^^*-#£ffl^TH©M&gfg^» (t, Pr 

m^m (t, Pr> teaser, #n»gic^«tti® 

fiSlC^Lfefiffii^fllPr&^Lm^i-S^-t/ 
3>=r>Nn-^l it, faflBla%fflPrtcjES;UfcBM» 

- hVt«yir^i:UT©m^eP 
y ii^SJI^a P r & HUB U Wftf-JW* «fc e> tc-y- 
-3WBWfcf?"5*- jjfn^hO-^l 2£, &«;tT* 

[0021] [2. 2] -y— jj?M^m®«s^ 

feSm^&gPyCD^T^S^SMMPe&^U & 
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mmmP e yGUZttfcLTT?*=LX. 
- * T*&£ y V J << K 5 tc2*-*-<&*&l8BaHt[ I R 

jtfnyhn-^i 2t, WHBaHfilR&tfT 
? f - a. x- # y>f > G2{C*ff5 lT7f^a>^*-X 
A3£S»1-£;fe&©ffi#f y££j&1-&y yy-f K5 

js-t*m*fi«Py"c«ii fciBiW-sy^yay*;^ 

miJ&M P y ©^•e&s&S^SH P e Z£j&-fZ>mb=L io 
r.«y M 2 A£, &g^P e «fc VWffljm I R&£ 

Tm^SEvR&^-r^-y— ^ryyn.-^ M2c 

[0 0 2 2] [2. 3] -9— ^7>yrL- v b<Dmf& 
H5{C-9— 4<T>ya- «y h 1 2C&f^ 
lEBlT^f^ ^'^;i/7-r ;^HI?| (High Boost Fil 
terBBI) ■e^Lfc«^EH?'Oy*BIS:jis'*. 3 
©®8&i4, (8) ^SEBteSBbfefc©"?**. # 

t y ^M2cn «sfsi^fit i Rtcisi©^: 20 

*j?#§2 3©ffi*£#n#rLTffi*-t-5;&n3tCt!2 1 #D 

»w&Lxm*rt&wm2 2 5im^2 2©m*(c 
1 &fiit;Tan**2 1 iz&±i?z>mtmm2 

3t, flfl(W2 1©ffl;frK:ft»= {1+ (2t/T) } 
S:f|li;Tffi*-rsfl»J3IUHf2 4 4:, ®S£f§2 2©ffi;fj 
}C#$C= {1- (2t/T) } SrlRCTHiA-rsfiSSai 
JH§2 5fc, ^cm^H2 4feJ:t«|[^^|2 5©ffi 
*&iDWLTffi*-r-g>*Dmtl2 6 iD»H2 6©ffi^3 
tcp^S^RL©ffi£^£T«^g^ I R£ LTflWrT 30 

[0023] [2.4] *i^s^»©e»trry© 
n^twaaffls i o it. mm* f-v Tfe-s v m u >r 

JSl&gfgaMfi (t, Pr) &£fi£U : E-^3>3>h 
□ -51 l{C^fS= €-i/3>3>hO-7l 1 

I*, imznt=.mimf%^m (t, p r > tcn-s^r, 

#f$MlCfctt£lt 1 ©&giC*ffS Lfe&gjgijt'ffi Pr£ 40 
1-D -5 1 2©^ifta->y h 1 2 A14, &S3ia*fitPr 

mmmp e sr^jcu -9--^T>yi 2 Btcmij^- 

S„ .ZMZ£>)-V— 3KT>yi 2B{4, &g{g§MPe 

•yM 2C{C£fc/jt-£ t> i^-^T>^a-7 M2CO 
#03lf£ 2 1 (4, Z(DimtBmg. i RtCl^mW^ 2 3 © 
tlJ*5:}f)a»UTiMi2 2 fcJ:yt^C^^|2 4 (Cffii; 

* 50 
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[0 0 24] ;iftK:«fcyiS8©B2 2tt, ;&tJ3|#§2 1©ffi 

*&^>^u yyvmTizm^tzmwiitivmmLTm 

Wm2 3 14, 3IS£3#2 2©ffiAlCflHR=- 1 feffSCTflD 
»»2 1k:m*U G$!l3t3f2§2 5f4, JIM#§2 2©ffi 
{1- (2t/T) } 5:«DTSD»^2 6fC 

izm:= {i+ (2t/t) } zmtTnam 2 stem 

M3SH2 614, #j^t£§2 4fcj:tf&$8il3t[ 
H2 5©ffi^3$:*D^UT^Km^|2 7{cm^-tSo 3 

tie>©*ss, m@fcm$2i& jnw»2 6©ffiA»cw 

SPi&nRL©^^ CT«MI^» I R t l/TflJA't* 3 
tt^So tot, -9— 3K3>hD-91 2, J;*JPi|iffl 
(C(4, "9— 7fi7yzf=L-V h 1 2C14, (8) &<D&M 

m i R(ci y >f k 5 ©Am*K^& u xyic-r 
[0025] [2. 5] mimm&m<&m 

2;*;m»fc j: v$mu y uy y ^ 
[0026] [3] f^2mmm 

^, ^SI!ct{4, -jRtttcti, -f^y&vamm, vv 
J 4 K3-f;b&8fcft*«B6fc«fctfy l/y>f Kn>f;uz>fi 

g, y U y -f Kn-r ;i/$:^S«giEJ3 Jca'y yy Kn 

igfit (tt) RLttyuyw K3-f;KZ)iae{c«e#-rs„ 
i-^t>t>, i*i§|5jg£tRU4, y yy-f Kn^f;i/CDiaS© 

a-f^SrSttiSWftfe^tfy y J 4 Fn-f ;i/©SS(C «fc 
yjfteu WSPSSo; («D RL&y yy-f Ka-fA^w 

i;t?i4, mmwizte. -y— dfTyyn- h©«^^ 

[0027] [3. i] -y— i$7y?=L-v voyms. 
ms\z#%2.$$®m.w- tfTy^-v v 1 2c 
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J& (High Boost Filtering!) T?*RLfc»£©IHB&'7 

m-GMHirZifto V-tfT>7=L-v M2C tt. 
mgfSffljSffl I RtC^©{fc$C3lliLfS 2 3 (Z3ffl^»2:*nWL 

22L *U£#§2 2CDffi*iC^5l[=- 1 S:3fe&TilJ»» 

2 1 tz&±>?z>mmw&2 3 4:, abbs* 2 1 ©m#&c 

* {1+ (2t/T) } &3IH5TffiA-r*fiHR 10 

*^2 4' fc, 3Be»2 2<Offi*tC«J*©T«|fe»3 

(2t/T)) &*irm:&*^Sfl«i3ft**2 5' fc, 
£MIJ|#§24' J3J:£m^^|2 5' ©myj£#n)¥ 
LTt&tr*SinJ*»2 6 fc, #[Jif^2 6©ffi*tC^© 

y -i K 3 >f t uc||:5v *T, V b y >f K3 >f ;i/© 

RLJt5£#&3 14:, Vl/y>f KfeijW6^>ytffl 20 
figp, ®^B3tfltlRJ3«fc^vuy>f Kn>f;i/i&KtL 

t5tigS3 2t, T«Bt»3 2<Z)ffl*{C^i5C=2/ 
T&*CTai*t--5^*»#|3 3 4:, <m*m§3 3 
©tftfffC<&$t=- 1 S31li;Tffl:&*£ffi»9aW§3 4 
fc, ^m^#|3 4©ffl*{Cl$:5!jDS[LT0^!cS^2 

5' ®^c= {l- (2t/T) } %m/rtsimH»3 

5 fc, ffi»«&8g3 3©ffi*(C 1 SrJU»LT«aBaiiH» 

2 4' ©^= {1+ (2t/T) } tmirt*mm 

3 6 4:, feflfctTtwanrv^*. 30 

[0 0 2 8] [3. 2] rtBWSSM3«fcrWjaB[®itfe 

«. #Hre**fc«>, ftSSgfct (ft) RU3«fctraj@R 
T©#l4J£*£<MfcoT^S£», lagKOVl/y^fK 

So 

[3. 2. 1] ftm&mmL 

&Syby>f K££tt«Attgfiffi (fit) RLfcn>Oi4fi 40 
£tL4t©BBfi&li, H7 (a) IcjjrtJ^&t) 

-«^{c^|5®fii («0 RLtffitt&ZLhtmmht* 

So 

[0 0 2 9] [3. 2. 2] «rS»T®#tje 

ft VW^ K3-f ^Sr«S*i*«Sfcfe .fctfv by >f K3 
>Ob©mK4:©W$Wu #&5tT*&s#, -g^WtcvN-f 
4xjt^o&-£fl^bfc»£©W«8:B|7 (b) ~®7 
(d) tc^-t. ^U[T4:3-Y;i/aKtL4:©BS^tt> 50 
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yby W F3>Oi/£^*iS«^£J:t>*:/9>y>©&g 
Sr-Sffli: bfc#&ictt. #9*.tf. El 7 (b) iz^£ 

&fip 4:©BBGiUi, y by -f Fn-f ;iZffitiz>W&&£ 
t>*V by >f Kn>f ;i/©i&gt L&-5£fll4: b£#tlrtc 
Wu 07 (c) izB? <fce>fct>©4:&oT^ 

iR4:©B§^±, y ^ > i/> ©&S p &<}: tfy b y -Y F 
3-f;i/©aStL5:-^fl4:Lfe#^tctt, #lx.l£, 0 
7 (d) lC;^-<fce>& ; fe>©4:&oT^So 
[0 0 3 0] tot, £R»Ci§9£«:^*£K:tt. ±fB 
EI 7 (b) ~m7 (d) fC^-rBBfiRSrflt^^i^ffTlSM 

u "t&immizi&vT. M*.t& •f—zf)v$m. -» 

h?-*, yr^V*£i&&4:'©#Ayjiffiyj 

mx-& ms (a) &sw*ei8 (b) izzk-?£o 

iz. p*ggPMJ5tRL=9. 7 [Q] &SvH;ti*jgWgfitRL= 
9 8. l [q] ©#£-©:/5>£/>&fip;l3J:t>*y by 
>f Kn>f > # >;*©Btl$re&s y by F# 

v^Wffi«tffl.cfev^W)feLfcjBteLfcy by-f KWtt 

^^y^.&#aiu 3©»aiiM>^f>Xo3<f:tf 

I^I^RL®ffl^e>^lC J: »J«®Rt SrUCffi-tS «fc 

^{C^LT^V^o 

t= U>^^yx/RL) 

[0 0 3 1] [3. 3] ^2»Ifflt-*7>y 
a-7 h©»# 

1 <Dfirg{C*ffBLfefigJl^iPr^-b— 3}<3 > h D- 

5 1 2iz&±i£nz>£. mm=t--v b 1 2 ai^ ssfg 
a^t p Tjkx*m&<nm 1 ©stare* s p y ©m 
T^esiiPe^u -b— ^T>yi 2Btcm 
±r-rso -9— Ttfryyi 2Bti ffiWB^petc^/s-r 

c tctayjf-So .itucfcy-i*- jjfryyan^ m 

2C ©jp|f»2iti, r©mB^ffliR{C'0^[^^[ 
#12 3©ffiyj?:iP#bTiS®ll2 2fcJ:tJ«0^cmi^2 

4* tcffi*-rs> rtnc«k»j3i®»2 2ti. *n^§2i 
©ffiyj?:-9-yy°u y^STic^-rs^^MML 

T^(^»#|2 3feJ:t^C^W#§2 5* {CffiyrTSo 
MS^2 3(i 5I®§|2 2©ffiyj(C^=-15:S 

bT*n»^l2 ncai*i-So 

[0 0 3 2] — RLi£ff3 1 14. A*3*lfeV b 
y-f Kn>f ;MagtLtclSt5v>T, yby-f K3-f;b© 
P*3SP^5t (fit) RL$:«I^L^*^f|2 7' {cmyji- 
£0 rJtfe^3 2tt, Vl/yWKSrflteR-tS^ 

;bSStucSt3^T, y by^r K3>r;i/©^IS[T$: 

m^L^m*^3 3 (Cffiyj-tSo ^^##13 3 li. 
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3 4 fc«fctfi&D3¥£g3 6 tcm^-rSo &»Sli3B83 4 «U 
^C^^3 3 ©(&&£«»=- 1 £3ICTinl|#§3 5 
{Cffi^-TS. iDH#§3 5Hu ^CS»#|3 4©m^Cl 
$:*n«tLT0^= (1- (2 t/T) } &0WM2 
5' (Cffi^U £&2£3lilS§2 5tdU il®^2 2©ffi±{C 
^= {1- (2 t/T) } £^CT*nl?S§2 6tCffi* 
-TS. *D»St3 6«, 0^*^13 3 ©m^JfCl 

$:*imttT^(= {1+ (2 t/T) } £«H»S§2 
4* {Cffi^jU GigfcSI3t£§2 4' tt, M2 1(D(i}* 10 
(C-^= {1+ (2 t/T) } 5:SDT*DW#|2 6(cm 

[0 0 3 3] Ztl<b(Z>mm, iD!S2 6ti fi383tf£& 
2 4' &£ZmmkW&2 5' ©ffiij^B^CLT^C^ 
H£§2 7tCffi#U 0$fc3t$l£§2 7' te, *D»^2 6© 
ffi*(Crtgp^fiiRL©filS:^CT«Sj^fli I Rt LXtH, 
ji-tZ>z.t£te£o t£oT. a— 3jfn>hn-^i 2, 
J: yjffiWfCt*. -9— 3jfT>^rL- ^ h 1 2 Btt, (8) 

t&iz. ^7>^fitp. yyy-f FrnvwaKtL 20 

^«SfSlst« 1 r 3 t y 1/ y >f F 5 ©a 
m^w^&m 1 mm&m<Dig&i:tmLT£ y u -re 

[0 0 3 4] [3. 4] #23gffig«l<Z)%% 

K®is«i*ffi. -r&fc*., yw>f K©ejswR©a»w» 

S?*;HS»IC J: »J*8U V -f F©-f 
#>*J&#L£e>t3Mi-J:e>&#f)££LT^S©T;\ n 

"t S 3 £ jb*7*£, < 1WWtt©W<r ^>*5\k & 

[0035] [3. 5] mmmmamm 
[3. 5. 1] %\vam 

4i&m% i RtCg^v ^T«jeR t £#t5£ UT V H 

simgfc «t o T^ms-r s ^ i: * we**. 

[0 0 3 6] [3. 5. 2] 3g2^gM 
JSJLh©SiB^cfe^Ttt, -o©ffi^#|3 1, 3 2{CAiJ 

ieg (3-r;bag, «*Mt) *©3a8BH£i/t© 
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L*i3£»3 1 1*. y uy-f K3>f;i4BKtucjit5^Ti*i 

»J8*n;RL**ISj£U «6»Si»»2 7' ft. «jfea;|xfc 
WSPffifitRL&^ii: UTfKITSrff ^«H83ll»»S:«teR 

£ ^>#^fctt, $ i mmmnmmw^ 27 1 m-n 
[4] mmmcomzm 

ry©ig»fflp*{cfflvNfe^co^ruMibfc^, y 
y y Fn^ ;nc «fc y > y> aiBBrts y y 7 -i F 

&-&tisasT?**itf. flfi©isstcj3v^T=fojgM*^iigT? 

[0 0 3 7] 

yyy-f K3-f;i/©BfcaR«:8teU ff5£LfcB#5£$rtc 
MfS-rsy yy>f Knw ;i/©^^R©^^c^v> 

TtagBv y y >f Kn-f Mzmt^ &wmimzm%: 
l, y y j 4 Kn>f Mci^^sfcE&Jtttt-t*© 

T% y y y >f Fn-f ;i/©Wi-^-f > ^ ^ >x^Hc J: 

y^B»*K»&i2isi=b3!fcv^©"p, wmm<mmrt 
[gns©«*&siw] 

[Ei] y y y Ka-f ;i/©^ifiag&©fiWEiT*& 

[EI 2 ] yi/N K©«lBa»©i3»BaRfflffliWBn»» 
-5c 

[0 3 ] mmm<D m^r j <mmmmkv>-?u v 

[04] HS6^M©*-^M^©«tS«^yn^^ 

[05] fll!!6&B3»©-tf— jKryyrtn^ N©«@| 

[06] %$2$mm.W- #T>7a.-y h©«@| 
^ya>y^0Tfe5o 
[07] V I/; -f KC^^S^SSt 7"7>i?t 

©&g, y yy >f Fny ;i/&a&fts«5toi3 «kt>'y -f 
F=r-f ^©JBLSi:©B8fiR©SiflBBn***. 
[08] y y y >r KWtt©-^iW9©SlWBI^»S. 
[^©^] 

1 2-A>V, 3-7^^3>^*-XA 

VT^ya» , 4-5fc 6-^>7N° (jk&WM) . 1 
o-S^l9«aai. 1 l-^E-S/aynyhn— 5, 1 
2--^-^3>hn-^ 1 2A-^&rL--v h, 12 
B-..-9— d?y>^-^K 2l-iP3SE». 2 2-1M 
«. 2 3-«BaMW». 2 4, 2 4' -ft£99ll*8& 2 
5, 2 5' -^S^^, 2 6-iPJH*. 2 7. 2 7' 

-«Hsayp8». si-RLjue*. 3 

3 5-imis. 3 
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